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6ROHLPDQ0 /  (FRQRPLFDOO\ RSWLPDO YDOXHV DQG GHFLVLRQV LQ
,UDQLDQIRUHVWPDQDJHPHQW'RFWRU¶VGLVVHUWDWLRQ
,661,6%1
6WXPSDJH SULFH SURFHVVHV DUH HVWLPDWHG YLD UHJUHVVLRQ DQDO\VLV ZLWK DOWHUQDWLYH
DXWRUHJUHVVLYH PRGHOV ZLWK GDWD IURP WKH ,UDQLDQ &DVSLDQ IRUHVWV 7KH SDUDPHWHU
HVWLPDWHV LQGLFDWH WKDW WKHVWXPSDJHSULFHPD\EHUHJDUGHGDVD VWDWLRQDU\ VWRFKDVWLF
SURFHVV
7KHRSWLPDOKDUYHVWGHFLVLRQVZHUHFDOFXODWHGYLDVWRFKDVWLFG\QDPLFSURJUDPPLQJ
7KHKDUYHVWGHFLVLRQVWKDWPD[LPL]HWKHH[SHFWHGSUHVHQWYDOXHRIDOOSURILWVRYHUWLPH
DUH PDGH DGDSWLYHO\ FRQGLWLRQDO RQ WKH ODWHVW DYDLODEOH SULFH DQG VWRFN OHYHO
LQIRUPDWLRQ7KH UHVXOWV VKRZ WKDW LW LV SRVVLEOH WR GHWHUPLQH WKHRSWLPDO KDUYHVWLQJ
OHYHOIRUGLIIHUHQWSULFHDQGVWRFNVWDWHV:HPD\LQFUHDVHWKHH[SHFWHGSUHVHQWYDOXH
E\ PRUH WKDQ  ZKHQ ZH OHW RSWLPDO DGDSWLYH GHFLVLRQV UHSODFH RSWLPDO
GHWHUPLQLVWLFSODQQLQJGHFLVLRQV
'\QDPLFJDPHWKHRU\LVDSSOLHGWRDQDO\]HWKHWLPEHUPDUNHWLQQRUWKHUQ,UDQDVD
GXRSVRQ\7KH1DVKHTXLOLEULXPDQG WKHG\QDPLFSURSHUWLHVRI WKH V\VWHPEDVHGRQ
PDUJLQDO DGMXVWPHQWV DUH GHWHUPLQHG :KHQ WLPEHU LV VROG WKH GLIIHUHQW PLOOV XVH
PL[HG VWUDWHJLHV WR JLYH VHDOHG ELGV ,W LV IRXQG WKDW WKH GHFLVLRQ SUREDELOLW\
FRPELQDWLRQRI WKHGLIIHUHQWPLOOV IROORZD VSHFLDO IRUPRI DWWUDFWRU DQG WKDW FHQWHUV
VKRXOG EH H[SHFWHG WR DSSHDU LQ XQFRQVWUDLQHG JDPHV 6LQFH WKH SUREDELOLWLHV RI
GLIIHUHQWVWUDWHJLHVDUHDOZD\VIRXQGLQWKHLQWHUYDO>@WKHERXQGDULHVRIWKHIHDVLEOH
VHW DUH VRPHWLPHV ELQGLQJ FRQVWUDLQWV 7KHQ WKH DWWUDFWRU EHFRPHV D FRQVWUDLQHG
SUREDELOLW\RUELW,QWKHVWXGLHGJDPHWKHSUREDELOLW\WKDWWKH1DVKHTXLOLEULXPZLOOEH
UHDFKHG LV DOPRVW ]HUR 7KH G\QDPLF SURSHUWLHV RI WLPEHU SULFHV GHULYHG YLD WKH
GXRSVRQ\JDPHPRGHODUHIRXQGDOVRLQWKHUHDOHPSLULFDOSULFHVHULHVIURPWKHQRUWK
RI,UDQ
'\QDPLF GXRSRO\ JDPH WKHRU\ ZDV DOVR XVHG WR DQDO\]H WKH VDZQZRRG DQG
SXOSZRRG PDUNHWV LQ QRUWKHUQ ,UDQ 7KH GLIIHUHQWLDO HTXDWLRQ V\VWHP JRYHUQLQJ WKH
VLPXOWDQHRXVRSWLPDODGMXVWPHQWVRIWKHGHFLVLRQIUHTXHQFLHVRIWKHWZRSOD\HUVJLYHV
F\FOLFDOVROXWLRQV
.H\ZRUGV ,UDQLDQ &DVSLDQ IRUHVWV VWXPSDJH SULFH JURZWK IXQFWLRQ VWRFKDVWLF
G\QDPLFSURJUDPPLQJG\QDPLFJDPHWKHRU\1DVKHTXLOLEULXP
$XWKRU¶VDGGUHVV6ROHLPDQ0RKDPPDGL/LPDHL'HSDUWPHQWRI)RUHVW(FRQRPLFV
6/86(8PHn6ZHGHQ(PDLOVROHLPDQPRKDPPDGL#VHNRQVOXVH
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*DPHWKHRU\DSSOLFDWLRQ
5HVXOWVDQGGLVFXVVLRQ
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$SSHQGL[
3DSHUV,,9
7KH SUHVHQW WKHVLV LV EDVHG RQ WKH IROORZLQJ SDSHUV ZKLFK ZLOO EH
UHIHUUHGWRE\WKHLU5RPDQQXPHUDOV
, 0RKDPPDGL / 6 /RKPDQGHU 3 6WXPSDJH SULFHV LQ WKH ,UDQLDQ
&DVSLDQIRUHVWVVXEPLWWHG
,,/RKPDQGHU30RKDPPDGL/62SWLPDOFRQWLQXRXVFRYHUIRUHVW
PDQDJHPHQWLQDQXQHYHQDJHGIRUHVWLQWKHQRUWKRI,UDQ)RUWKFRPLQJ
LQ -RXUQDO RI $JULFXOWXUH 6FLHQFH $EVWUDFW )RUWKFRPLQJ LQ
3URFHHGLQJVRI WKH   PHHWLQJRI WKH(852:RUNLQJJURXSRQ25LQ
$JULFXOWXUH DQG )RUHVW 0DQDJHPHQW ([WHQGHG DEVWUDFW (852 ;;,

,,,0RKDPPDGL/6/RKPDQGHU3$JDPHWKHRU\DSSURDFKWRWKH
,UDQLDQ IRUHVW LQGXVWU\ UDZ PDWHULDO PDUNHW )RUWKFRPLQJ LQ
6FDQGLQDYLDQ )RUHVW (FRQRPLFV 1R  3URFHHGLQJV RI WKH
6FDQGLQDYLDQ6RFLHW\RI)RUHVW(FRQRPLFV
,9 0RKDPPDGL / 6 $ JDPH WKHRU\ DSSURDFK WR WKH ,UDQLDQ
VDZQZRRGDQGSXOSZRRGPDUNHWVVXEPLWWHG
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,QWURGXFWLRQ
7KHRSWLPDO YDOXHV DQG GHFLVLRQ LQ IRUHVWPDQDJHPHQWPD\ EH VWXGLHG IURP
PDQ\GLIIHUHQWSHUVSHFWLYHV:HPD\FRQVLGHUGLIIHUHQW FRQVWUDLQWV GLIIHUHQW
NLQGV RI REMHFWLYH IXQFWLRQV DQG ULVN RU XQFHUWDLQW\ ,Q PRVW FDVHV WKH
LQWURGXFWLRQ RI QHZ FRQVLGHUDWLRQV DIIHFWV WKH RSWLPDO GHFLVLRQ UXOHV LQ RQH
ZD\RUDQRWKHU7KHGHFLVLRQVDUHXVXDOO\FODVVLILHGDFFRUGLQJWRZKHWKHUWKH\
DUHPDGHXQGHUFRQGLWLRQVRIFHUWDLQW\XQFHUWDLQW\RUULVN&HUWDLQW\LVGHILQHG
DV WKH FDVH ZKHQ HDFK GHFLVLRQ DOWHUQDWLYH LV NQRZQ WR OHDG LQYDULDEO\ WR D
VSHFLILFRXWFRPH5LVNLVWKHFDVHZKHQHDFKDOWHUQDWLYHOHDGVWRRQHRIDVHWRI
SRVVLEOHRXWFRPHV DQG WKHSUREDELOLWLHVRI WKHSRVVLEOHRXWFRPHV DUHNQRZQ
8QFHUWDLQW\ UHIHUV WR WKH VLWXDWLRQV ZKHUH WKHUH DUH VXFK DOWHUQDWLYHV HDFK
KDYLQJDVLWVFRQVHTXHQFHDVHWRISRVVLEOHRXWFRPHVEXW WKHSUREDELOLWLHVRI
WKHSRVVLEOHRXWFRPHVDUHXQNQRZQ'HSHQGLQJRQWKHGHJUHHRIWKHGHFLVLRQ
PDNHUV NQRZOHGJH RI WKH RXWFRPH GLIIHUHQW GHFLVLRQ FULWHULD IRU HYDOXDWLQJ
DQGFRPSDULQJGHFLVLRQDOWHUQDWLYHVKDYHEHHQVXJJHVWHG
,Q WKH GLIIHUHQW VWXGLHV UHSRUWHG LQ WKLV WKHVLV WKH ILUPV PD[LPL]H WKH
H[SHFWHG SUHVHQW YDOXHV ,Q IRUHVW PDQDJHPHQW VWRFKDVWLF G\QDPLF
SURJUDPPLQJ6'3LVXVHGDVDWRRO,QWKHIRUHVWLQGXVWU\PLOOVJDPHWKHRU\
PRGHOV DUH XVHG EDVHG RQ WKH DVVXPSWLRQ WKDW WKH SOD\HUV PD[LPL]H WKH
H[SHFWHGSURILWVRYHUWLPH
7KH RSWLPDO KDUYHVW GHFLVLRQV FDOFXODWHG LQ SDSHU ,, DUH EDVHG RQ WKH
VWRFKDVWLFVWXPSDJHSULFHSURFHVVHVWLPDWHGLQSDSHU,7KH6'3PHWKRGZDV
XVHGLQWKHRSWLPL]DWLRQ7KHVHFRQGSDUWRIWKHWKHVLVFRQWDLQVJDPHWKHRU\
3DSHUV ,,, DQG ,9 FRYHU WKLV VXEMHFW ,Q SDSHU ,,, G\QDPLF JDPH WKHRU\ LV
DSSOLHGWRDQDO\]HWKHWLPEHUPDUNHWLQQRUWKHUQ,UDQDVDGXRSVRQ\VLWXDWLRQ
,QSDSHU,9DG\QDPLFGXRSRO\JDPHZDVXVHGWRDQDO\]HWKHVDZQZRRGDQG
SXOSZRRGPDUNHWVLQQRUWKHUQ,UDQ
2EMHFWLYHV
*HQHUDOREMHFWLYHV
 7R LQYHVWLJDWH KRZ HFRQRPLFDOO\ RSWLPDO KDUYHVW PDQDJHPHQW VKRXOG EH
SHUIRUPHGLQWKHQRUWKRI,UDQ
7RLQYHVWLJDWHWKHSURSHUWLHVRIWKHIRUHVWLQGXVWU\UDZPDWHULDODQGSURGXFW
PDUNHWVLQWKHQRUWKRI,UDQ


 
6SHFLILFREMHFWLYHV
7RGHWHUPLQHWKHRSWLPDOKDUYHVWSROLF\LQDQXQHYHQDJHGIRUHVWLQWKHQRUWK
RI,UDQYLDWKH6'3WHFKQLTXH7KHGHFLVLRQVRIKDUYHVWLQJZRXOGEHDGDSWLYHO\
RSWLPL]HGWRWKHODWHVWSULFHDQGVWRFNLQIRUPDWLRQ
7RGHYHORSDQGHYDOXDWHG\QDPLFJDPHWKHRU\WRDQDO\]HWKHWLPEHUPDUNHW
DQG SURGXFWV VDZQZRRG DQG SXOSZRRG PDUNHWV DV GXRSVRQ\ DQG GXRSRO\
VLWXDWLRQVUHVSHFWLYHO\
)RUHVWVDQGIRUHVWU\LQ,UDQ7KH IRUHVWVRI ,UDQZLWK DQ DUHDRI DERXWPLOOLRQKHFWDUHV UHSUHVHQW
SHUFHQWRIWKHWRWDODUHDRIWKHFRXQWU\DQGDUHGLYLGHGLQWRILYHUHJLRQDOIRUHVW
W\SHVDVIROORZV)LJ
7KH&DVSLDQEURDGOHDYHGGHFLGXRXVWHPSHUDWHIRUHVWV
7KHVH IRUHVWV DUH DOVR FDOOHG WKH +\UFDQLDQ RU 1RUWKHUQ IRUHVWV 7KH\ DUH
ORFDWHGRQ WKH VRXWKFRDVW RI WKH&DVSLDQ6HD DQG WKHQRUWKHUQVORSHVRI WKH
$OERU]0RXQWDLQZKLFKUDQJHVIURPVHDOHYHOWRPDOWLWXGH7KH&DVSLDQ
IRUHVWVDUHDLVDERXWPLOOLRQKD7KHVHIRUHVWVJURZOLNHDWKLQVWULS
NP ORQJ DQG  NP ZLGH 7KHVH DUH WKH PRVW YDOXDEOH IRUHVWV LQ ,UDQ
3OHQWLIXOUDLQIDOODPLOGFOLPDWHDQGDORQJJURZLQJVHDVRQKDYHFRPELQHGWR
FUHDWHDGHQVHIRUHVWRIKLJKTXDOLW\WLPEHULQWKH&DVSLDQUHJLRQ7KHVSHFLHV
DUH KDUGZRRGV LQFOXGLQJ RDN 4XHUFXV VS EHHFK )DJXV RULHQWDOLV
KRUQEHDP &DUSLQXV VS PDSOH $FHU VS DVK )UD[LQXV H[FHOVLRU DOGHU
$OXQXVVSEDVVZRRG7LOLDEHJRQLIROLDDQGHWF
$UDVEDUDQIRUHVWV7KHVHIRUHVWVORFDWHGLQQRUWKZHVWHUQ,UDQORRNOLNH
WKH+\UFDQLDQIRUHVWEXWVRPHVSHFLHVDUHGLIIHUHQW
,UDQR7RUDQLDQIRUHVWV7KHVHFRYHUDQDUHDRIDERXWPLOOLRQKDLQ
WKHFHQWUDOSODWHDXDQGPRXQWDLQRXVSDUWRIWKHFRXQWU\7KHFOLPDWHLVDULGWR
VHPLDULG
=DJURVLDQ IRUHVWV7KHPDLQ VSHFLHV RI WKHVH IRUHVWV LV RDN 7KH\ DUH
VXEMHFWWRRYHUH[SORLWDWLRQDQGGHJUDGDWLRQGXHWRLQWHQVLYHKXPDQDFWLYLWLHV
DQGRYHUJUD]LQJ
 7KH .KDOLMR2PPDQLDQ IRUHVWV 7KLV UHJLRQ FRPSULVHV WKH HQWLUH
VRXWKHUQSDUWRI,UDQ7KHFOLPDWHLVVXEWURSLFDOZLWKKRWVXPPHUV
$OO ,UDQLDQ IRUHVWV ZHUH QDWLRQDOL]HG LQ  DQG WKH )RUHVWV DQG5DQJHV
2UJDQL]DWLRQ )52 RI ,UDQ XQGHU WKH 0LQLVWU\ RI -LKDGH$JULFXOWXUH LV LQ
 
FKDUJH RI UHKDELOLWDWLRQ KDUYHVW VFKHGXOLQJ DQG VXSHUYLVLRQ RI IRUHVWV
,QGXVWULDOKDUYHVWLQJRFFXUVRQO\LQWKH&DVSLDQIRUHVW%HFDXVHRIWKHVHYHUH
FOLPDWLF FRQGLWLRQV DQG IRUHVW GHJUDGDWLRQ IRUHVWV LQ RWKHU UHJLRQV DUH QRW
H[SORLWHGIRULQGXVWULDOZRRGSURGXFWLRQ
)RUWKHLPSRUWDQFHRI&DVSLDQIRUHVWVLQLQGXVWULDOKDUYHVWLQJWKLVUHVHDUFKLV
IRFXVHGRQWKHVHIRUHVWV)RUHVWLQGXVWULHVLQWKHVHUHJLRQVSURGXFHVDZQZRRG
ZRRGEDVHG SDQHOV DV ZHOO DV SXOS DQG SDSHU IURP KDUGZRRG VSHFLHV 7KH
WRWDOVWRFNDWWKH&DVSLDQIRUHVWLVDERXWPLOOLRQP  DYHUDJHVWRFNLVDERXW
P  KDDQGDQQXDOJURZWK LVDERXWP  KD 6DHHG)LJDQG
VKRZWKHSHUFHQWDUHDRIGLIIHUHQWLQYHQWRU\FODVVHVYROXPHDQGVWHPQXPEHU
LQWKHVHIRUHVWV5HVHDUFK,QVWLWXWHRI)RUHVWDQG5DQJHODQGVRI,UDQ
)LJ  ,UDQLDQ IRUHVWV GLVWULEXWLRQ PDS H[WUDFWHG IURP *OREDO )RUHVW &RYHU PDS
5RPH
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)LJ$UHDSHUFHQWDJHRIYROXPHSHU)LJ9ROXPHDQGVWHPQXPEHUSHUFHQWDJH
KDFODVVHVLQHDFKGLDPHWHUFODVVHV
7KH HFRQRPLF UROH RI IRUHVWV EHFDPH LPSRUWDQW LQ WKH QLQHWHHQWK FHQWXU\
ZKHQWKHH[SORLWDWLRQRIWKHQRUWKHUQIRUHVWVRIWKHFRXQWU\PDLQO\IRUWLPEHU
IRUH[SRUWZDVWUDQVIHUUHGWRIRUHLJQFRQWUDFWRUV
7ZRW\SHVRIIRUHVWPDQDJHPHQWV\VWHPVDUHFXUUHQWO\XWLOL]HG
6KHOWHUZRRG$VLOYLFXOWXUDOSURJUDPZKLFKFUHDWHVDQHYHQDJHGVWDQG
6HOHFWLRQ$VLOYLFXOWXUDOSURJUDPZKLFKFUHDWHVDQGPDLQWDLQVDQXQHYHQDJHG
VWDQG
7KH ILUVW IRUHVWPDQDJHPHQW SODQZDV SUHSDUHG EDVHG RQ WKH VKHOWHUZRRG
PHWKRGLQ7KLVPHWKRGLVVXLWDEOHIRUHYHQDJHGRDNDQGEHHFKIRUHVWVLQ
FHQWUDO (XURSH DQGZLWKRXW HQRXJK VWXG\ WKLVPHWKRGZDV LQWURGXFHG LQ WKH
,UDQLDQ&DVSLDQIRUHVWZKLFKVXIIHUHGIURPGRPHVWLFDQLPDOVFRZVVKHHSDQG
JRDWV LQ WKH IRUHVW +HVKPDWRO 9DH]LQ  5DSLG XUEDQL]DWLRQ DQG
LQGXVWULDOL]DWLRQ LQWHQVLYH JUD]LQJ RYHUXWLOL]DWLRQ RI IRUHVWV IRU ILUHZRRG
SURGXFWLRQ DQG IDUPLQJ LQ ZRRGHG DUHDV DUH DPRQJVW WKH PDLQ FDXVHV RI
GHIRUHVWDWLRQLQWKLVDUHD2YHUWKHODVWIHZGHFDGHVVZLIWIRUHVWGHJUDGDWLRQ
KDVEURXJKWDERXWDQXPEHURIHQYLURQPHQWDOVRFLDODQGHFRQRPLFDOLPSDFWV
LQFOXGLQJVRLOHURVLRQIORRGVGHJUDGDWLRQRIIDUPODQGVDQGKDELWDWVUHGXFWLRQ
RI ELRGLYHUVLW\ DQG QDWXUDO UHVRXUFHV DQG DLU DQGZDWHU SROOXWLRQ 6WXGLHV RQ
DQLPDOKXVEDQGU\ LQGLFDWH WKDW WKHUHDUH WUDGLWLRQDODQLPDOKXVEDQGU\
XQLWVZLWKPLOOLRQGRPHVWLFDWHGDQLPDOVLQWKHVHIRUHVWV6KDPHNKL
 KHFWDUHV UHSUHVHQWLQJ  RI WKH QRUWKHUQ IRUHVWV DUH FXUUHQWO\
PDQDJHG E\ JRYHUQPHQWDO SULYDWH VHFWRU DQG FRRSHUDWLYH FRQWUDFWRUV LQ 
GLVWULFWV 6DJKHE7DOHEL 6DMHGL 	<D]GLDQ   RI WKHVH IRUHVWV DUH
RXWVLGH WKH PDQDJHPHQW SODQV DQG WKH VWDWH LV WU\LQJ WR SUHSDUH IRUHVW
PDQDJHPHQWSODQV IRU WKLVDUHD ,Q WKLVDUHD WKHIRUHVWVDUHXVHGE\ WKH ORFDO
SHRSOHIRUJUD]LQJDQGIXHOFROOHFWLRQDQGWKHIRUHVWVDUHFRQWLQXRXVO\DWULVNRI
GHWHULRUDWLRQ
 
6WDWLVWLFDO GDWD VKRZ WKDWGXULQJ WKH ODVW GHFDGHV WKH IRUHVW DUHDGHFUHDVHG
DQG WKH QXPEHU RI KHDY\ IORRGV LQFUHDVHG LQ QRUWK RI ,UDQ 6REKDQL 
'XULQJ WKH SDVW GHFDGH FRQVLGHUDEOH FKDQJHV KDYH EHHQ PDGH LQ IRUHVW
PDQDJHPHQWSODQSULQFLSOHVGXHWRWKHUHLQIRUFHPHQWRIWKHHFRV\VWHPSRLQWRI
YLHZ$FFRUGLQJWRDQDSSURYHGUXOHE\WKH,UDQLDQ)52LQWKHVHOHFWLRQ
V\VWHP LV WKH RQO\ DFFHSWDEOH IRUHVW PDQDJHPHQW PHWKRG LQ WKH ,UDQLDQ
&DVSLDQIRUHVWV7HFKQLFDO2IILFHRI)52RI,UDQ&XUUHQWO\RIWKH
IRUHVW PDQDJHPHQW SODQV DUH VKHOWHUZRRG V\VWHPV DQG   DUH VHOHFWLRQ
V\VWHPV7KHSHUFHQWDJHRIVHOHFWLRQV\VWHPVLVLQFUHDVLQJEHFDXVHDOORIWKH
QHZ IRUHVW PDQDJHPHQW SODQV DUH SUHSDUHG EDVHG RQ VHOHFWLRQ V\VWHP
SULQFLSOHV7KHUHLVDWUDQVIHUIURPVKHOWHUZRRGWRVHOHFWLRQ
7KH VHOHFWLRQ V\VWHPFUHDWHV DQXQHYHQDJHG IRUHVW ,Q IRUHVWPDQDJHPHQW
WHUPVXQHYHQDJHGIRUHVWU\RUFRQWLQXRXVFRYHUIRUHVWU\&&)LVFDOOHGFORVH
WR QDWXUH IRUHVW PDQDJHPHQW ,W KDV OHVV YLVXDO LPSDFW WKDQ RWKHU PHWKRGV
LQFUHDVHV VSHFLHV GLYHUVLW\ DQG UHGXFHV WKH VRLO HURVLRQ 0DVRQ .HUU 	
6LPSVRQ
,Q RUGHU WR NHHS WKH XQHYHQDJHG VWDQG VWUXFWXUHV LQ WKHVH IRUHVWV LW LV
LPSRUWDQW WR GHWHUPLQH WKH RSWLPDO H[WUDFWLRQ VFKHGXOH )RU WKLV UHDVRQ ZH
VWXG\RSWLPDO&&)PDQDJHPHQW7KHUHDUHVDZPLOOV LQ WKHQRUWKRI ,UDQ WKDWFRPSHWH LQ WLPEHUDQGSURGXFW
PDUNHWV7KHKLVWRULFDOWLPEHUDQGSURGXFWSULFHVVKRZWKDWWKH\IOXFWXDWHRYHU
WLPH ,W LV LPSRUWDQW WR LQYHVWLJDWH WKH EHKDYLRXU RI VDZPLOOV FRPSDQLHV
ORFDWHG LQ WKLV DUHD FRPSHWLQJ LQ WKH WLPEHU DQG SURGXFW PDUNHWV )RU WKDW
UHDVRQG\QDPLFJDPHWKHRU\LVXVHGLQWKLVWKHVLV
0HWKRGV
2SWLPDOKDUYHVWYROXPH
7KH6'3WHFKQLTXHZDVXVHGWRGHWHUPLQHWKHRSWLPDOKDUYHVWSROLF\LQ&&)
,Q &&) HQYLURQPHQWDO UHFUHDWLRQDO DHVWKHWLF DQG RWKHU REMHFWLYHV DUH DV
LPSRUWDQW DV WLPEHU SURGXFWLRQ RU WLPEHU DQG QRQ WLPEHU SURGXFWV DUH
LPSRUWDQWIDFWRUV,QSDUWLFXODU&&)LVVHHQDVDPHDQVRIUHGXFLQJWKHLPSDFW
RI FOHDU IHOOLQJ DQG WKH DVVRFLDWHG FKDQJHV WKDW WKLV SURGXFHV LQ IRUHVW
ODQGVFDSHVDQGKDELWDWV
6HYHUDOSDVWVWXGLHVRIXQHYHQDJHGIRUHVWPDQDJHPHQWKDYHGHDOWZLWKWKH
SUREOHPRIILQGLQJWKHEHVWFXWWLQJVFKHGXOHWKDWPD[LPL]HVHFRQRPLFUHWXUQV
7KHSLRQHHULQJVWXGLHVZHUHEDVHGRQGHWHUPLQLVWLFDSSURDFKHVVXFKDV
 
'XHUU DQG%RQG 'XHUU DQG HW DO &KDQJ +DOO 
0LFKLH  %HFDXVH RI WKH LPSRUWDQFH RI WDNLQJ ULVN LQWR DFFRXQW LQ
IRUHVWU\GHFLVLRQVLQWKHSDVWIHZGHFDGHVWKHUHKDYHEHHQDODUJHQXPEHURI
VWXGLHVGHDOLQJZLWKULVNLQIRUHVWPDQDJHPHQWGHFLVLRQV0RVWRIWKHVWXGLHV
KDYHGHDOWZLWKKDUYHVWGHFLVLRQVZKHQWKHWLPEHUJURZWKDQGRUWLPEHUSULFHV
DUH VWRFKDVWLF 'XH WR WKH QDWXUH RI WKH SUREOHP WKH PRVW FRPPRQO\ XVHG
RSWLPL]DWLRQWHFKQLTXHLV6'35HVHDUFKRQRSWLPDOKDUYHVWRIXQHYHQDJHGIRUHVWZLWKVWRFKDVWLFSULFHDQG
 RU JURZWK  .D\D DQG %XRQJLRUQR  VWXGLHG HFRQRPLF KDUYHVWLQJ RI
XQHYHQDJHG1RUWKHUQKDUGZRRGVWDQGVXQGHU ULVN7KHLUPHWKRGGHWHUPLQHG
WKHKDUYHVWLQJSROLFLHVXQGHUXQFHUWDLQVWDQGJURZWKDQGSULFHV+DLJKW
VWXGLHG IHHGEDFN WKLQQLQJ SROLFLHV IRU XQHYHQDJHG VWDQG PDQDJHPHQW ZLWK
VWRFKDVWLF SULFHV %XRQJLRUQR  GHYHORSHG D JHQHUDOL]DWLRQ RI
)DXVWPDQQ
V IRUPXOD IRU VWRFKDVWLF IRUHVW JURZWK DQG SULFHV ZLWK D0DUNRY
GHFLVLRQ SURFHVV PRGHO %HQHGLFW HW DO  XVHG WKH QRQOLQHDU
SURJUDPPLQJ PHWKRG WR GHWHUPLQH WKH RSWLPDO IRUHVW PDQDJHPHQW LQ D
/REOROO\ SLQH 3LQXV WDHGD VWDQG WKDWPD[LPL]HV WKH VRLO H[SHFWDWLRQ YDOXH
DYHUDJHDQQXDOVDZWLPEHUSURGXFWLRQDQGELRGLYHUVLW\)UDQFRLVHWDO
LQYHVWLJDWHG WKHPDQDJHPHQW VWUDWHJ\ IRU XQHYHQDJHG IRUHVW LQ )UDQFHZLWK
VWRFKDVWLFJURZWKDQGSULFH
7KH SUHYLRXV VWXGLHV DUH IRFXVHG RQ(XURSHDQDQG$PHULFDQ IRUHVWV<RX
FDQQRWILQGDQ\HDUOLHUVWXG\RIWKHRSWLPDOKDUYHVWGHFLVLRQVYLD6'3LQWKH
,UDQLDQQRUWKHUQ IRUHVWV)RU WKDW UHDVRQZH LQYHVWLJDWHG WKHRSWLPDOKDUYHVW
SROLF\LQWKH,UDQLDQQRUWKHUQIRUHVWV+HUHZHXVHDGDSWLYHRSWLPL]DWLRQ7KHPRVWLPSRUWDQWGLIIHUHQFHVEHWZHHQ
DGDSWLYH RSWLPL]DWLRQ DQG WUDGLWLRQDO GHWHUPLQLVWLF RSWLPL]DWLRQ DUH WKH
IROORZLQJ,WLVH[SOLFLWO\DFFHSWHGWKDWWKHUHDUHFRQGLWLRQVLQWKHHQYLURQPHQW
WKDWFDQQRWEHSHUIHFWO\SUHGLFWHG)XUWKHUPRUHGHFLVLRQVFDQWDNHSODFHRYHU
WLPHDQGWKDWODWHUGHFLVLRQVVKRXOGEHEDVHGRQWKHEHVWDQGODWHVWLQIRUPDWLRQ
FRQFHUQLQJ WKH H[RJHQRXV FRQGLWLRQV7KH WUDGLWLRQ RI ORQJ WHUPSODQQLQJ LQ
IRUHVWU\ LV EDVHG RQ WKH DVVXPSWLRQ WKDW ORQJ WHUP SUHGLFWLRQV ZLWK KLJK
SUHFLVLRQ DUH SRVVLEOH +HUH ZH FDQ PHQWLRQ WKDW WKH WUDGLWLRQDO IRUHVWU\
DVVXPSWLRQ LV QRW UDWLRQDO 7LPEHU SULFHV DUH GLIILFXOW WR SUHGLFW DFFXUDWHO\
VLQFH PDQ\ WKLQJ PD\ LQIOXHQFH WKH PDUNHWV 7KHUHIRUH ZH FDQ UHJDUG WKH
VWXPSDJHSULFHDVDVWRFKDVWLFSURFHVV0DQ\VWXGLHVRIRSWLPDODGDSWLYHIRUHVW
KDUYHVWLQJ XQGHU LQIOXHQFH RI VWRFKDVWLF SULFHV H[LVW $PRQJ WKHP ZH ILQG
/RKPDQGHUDDQGE%UD]HHDQG0HQGHOVRKQ%UD]HH
DQG%XOWHDQG5ROOLQDQGHWDO
 
6RPH RWKHU SKHQRPHQD VXFK DV WKH JURZWK RI WKH IRUHVW PD\ DOVR EH
VWRFKDVWLF0RVWO\WKHSULFHYDULDWLRQLVWKHPRVWLPSRUWDQWVRXUFHRIULVN7KH
TXHVWLRQ XQGHU LQYHVWLJDWLRQ LV ZKHWKHU RU QRW WKH SUHVHQW H[WUDFWLRQ OHYHO
VKRXOG LQFUHDVH RU GHFUHDVH XQGHU WKH LQIOXHQFH RI LQFUHDVLQJ ULVN LQ WKH
VWRFKDVWLFSULFHSURFHVV
,QWKLVWKHVLVWKHIROORZLQJILUVWRUGHUDXWRUHJUHVVLYH$5PRGHOZDVXVHG
WRHVWLPDWHWKHVWXPSDJHSULFHSURFHVVHV
3 ; <+=  D E 3; H ; <+= E 
:HDVVXPHWKDW H ; <+= LVDVHULHVRIQRUPDOO\GLVWULEXWHGHUURUVZLWKPHDQ]HUR
DQG DXWRFRUUHODWLRQ ]HUR (PSLULFDO GDWDZDV XVHG IURP WKH ,UDQLDQ QRUWKHUQ
IRUHVWV WR HVWLPDWH WKH SDUDPHWHUV YDOXHV RI WKH ILUVW RUGHU $5 PRGHO 7KH
SDUDPHWHUYDOXHVLQGLFDWHWKDWWKHSULFHLVDVWDWLRQDU\$5SURFHVV
7RHVWLPDWHWKHIRUHVWJURZWKWKHIROORZLQJIXQFWLRQZDVXVHG
>>>> 99* HED  ?@@ 
A*  JURZWKP  KD\HDU
D = DQGE = DUHHVWLPDWHGSDUDPHWHUV
A9  VWRFNOHYHOP  KD
:HDVVXPH WKDW H B  LV D VHULHVRIQRUPDOO\GLVWULEXWHGHUURUVZLWKPHDQ]HUR
DQGDXWRFRUUHODWLRQ]HUR
%\ XVLQJ WKH SULFH DQG JURZWK IXQFWLRQV WKH RSWLPDO KDUYHVW GHFLVLRQ LV
GHWHUPLQHGYLD6'3LQGLVFUHWHWLPH,QWKH6'3WKHSHULRGVDUHGHQRWHG W ^ `W 7 7KHILQDOSHULRGWKHKRUL]RQLVGHQRWHG7 
 CI P LVWKHRSWLPDOH[SHFWHGSUHVHQWYDOXHLQWKHEHJLQQLQJRISHULRG W RI
DOO SURILWV UHYHQXHV ± FRVWVZKHQ P  LV WKH HQWHULQJ VWDWH RI WKH V\VWHP LQ
SHULRG W    D5 P X LVWKHSURILWLQSHULRG W DVDIXQFWLRQRIWKHHQWHULQJVWDWH
LQWKHVDPHSHULRGDQGWKHFRQWURORUGHFLVLRQDQGDFWLRQX 
 8 P GHQRWHVWKHVHWRIIHDVLEOHFRQWUROVDVDIXQFWLRQRIWKHHQWHULQJVWDWH,Q
DJHQHUDOL]HGVHWWLQJ 8 FRXOGDOVREHGHILQHGDVIXQFWLRQRIWLPHZKLFKLV
KRZHYHU QRW QHFHVVDU\ LQ WKLV SUREOHP ,Q WKH ILQDO SHULRG7  WKH RSWLPDO
GHFLVLRQVDQGH[SHFWHGSUHVHQWYDOXHVDUHGHWHUPLQHGIURP^ `
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 
0 LVWKHVHWRIVWDWHV7KHRSWLPDOGHFLVLRQVDQGH[SHFWHGSUHVHQWYDOXHVLQWKH
HDUOLHU SHULRGV ^ `    W W 7   DUH GHWHUPLQHG UHFXUVLYHO\ YLD WKH
EDFNZDUGDOJRULWKPRIVWRFKDVWLFG\QDPLFSURJUDPPLQJ
O
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­ ½   ® ¾¯ ¿¦ 
  S Q P X LVWKHFRQGLWLRQDOSUREDELOLW\RIUHDFKLQJVWDWHQ LQWKHQH[WSHULRG
LI\RXUHQWHULQJVWDWH LQ WKLVSHULRG LV P DQG WKHFRQWURO LV X  G  LV WKHRQH
SHULRGGLVFRXQWLQJIDFWRU
Z    [
\
G S Q P X I Q]¦  LV WKH H[SHFWHG SUHVHQW YDOXH H[SHFWHG LQ WKH
EHJLQQLQJRISHULRG W RIDOOSURILWV LQ WKHSHULRGVDIWHUSHULRG W LQFDVH WKH
HQWHULQJVWDWHLQSHULRG W LVP DQGGHFLVLRQX LVPDGHLQSHULRG W 
,Q WKLV DQDO\VLV WKH VWDWH VSDFH LV WZR GLPHQVLRQDO 7KH JHQHUDO SUREOHP
GHVFULSWLRQ XVLQJ VWDWH LQGH[ P  LV VWLOO UHOHYDQW2QH VWDWH GLPHQVLRQ LV WKH
VWRFNOHYHOP ^ KDDQGWKHRWKHUGLPHQVLRQLVWKHSULFHOHYHO¼P ^ 7KHVWRFN
OHYHO JURZVDFFRUGLQJ WR DGHWHUPLQLVWLFJURZWK IXQFWLRQ ,I KDUYHVWLQJ WDNHV
SODFHWKHVWRFNOHYHOLVUHGXFHGDFFRUGLQJO\7KHSULFHLVDVVXPHGWRIROORZD
VWRFKDVWLF0DUNRYSURFHVV'HFLVLRQVDUHVHTXHQWLDOO\RSWLPL]HGEDVHGRQWKH
ODWHVW LQIRUPDWLRQFRQFHUQLQJ WKH VWDWHZKLFKPHDQV WKDW WKH VWRFN OHYHODQG
WKH SULFH OHYHO DUH FRUUHFWO\ REVHUYHG DQG NQRZQ LQ WKH EHJLQQLQJ RI HDFK
SHULRG
*DPHWKHRU\DSSOLFDWLRQ
*DPH WKHRU\ LV WKH VWXG\ RI LQWHUDFWLQJ GHFLVLRQ PDNHUV *DPH WKHRU\ KDV
DSSOLFDWLRQV LQ D YDULHW\ RI ILHOGV LQFOXGLQJ RSHUDWLRQ UHVHDUFK HFRQRPLFV
SROLWLFDO VFLHQFHV PLOLWDU\ VWUDWHJ\ SV\FKRORJ\ DQG ELRORJ\ *DPH WKHRU\
VHHNV WR ILQG UDWLRQDO VWUDWHJLHV LQ VLWXDWLRQVZKHUH WKH RXWFRPHGHSHQGV QRW
RQO\ RQ RQH
V RZQ VWUDWHJ\ DQG PDUNHW FRQGLWLRQV EXW XSRQ WKH VWUDWHJLHV
FKRVHQ E\ RWKHU SOD\HUV ZLWK SRVVLEO\ GLIIHUHQW RU RYHUODSSLQJ JRDOV 7KH
DPELWLRQLQDJDPHWKHRU\LVWRVHOHFWDQRSWLPDOVWUDWHJ\WKDWLVDQRSWLPXP
GHFLVLRQ RU D VHTXHQFH RI GHFLVLRQV LQ WKH IDFH RI DQ RSSRQHQW ZKR KDV D
VWUDWHJ\RIKLVRZQ*DPHWKHRU\KDVUHFHLYHGPXFKDWWHQWLRQLQHFRQRPLFV
1DVK  LQWURGXFHG WKH FRQFHSW RI 1DVK HTXLOLEULXP 6FKHOOLQJ 
JDYH D JRRG VXUYH\ RI WKH ILHOG RI FRQIOLFW VWUDWHJ\.DODL DQG 6PRURGLQVN\
SUHVHQWDZLGHVSHFWUXPRIJDPHPRGHOV IURPHFRQRPLFVDQG UHODWHG
 
ILHOGV *LEERQV  GHVFULEHG GLIIHUHQW NLQGV RI JDPHV %DVDU 	 2OVGHU
SUHVHQWVWDWLFDQGG\QDPLFQRQFRRSHUDWLYHJDPHWKHRU\ LQ WKHLUERRN
$XPDQQDQG+DUWDQGUHSUHVHQWWKUHHYROXPHVRIDXVHIXO
KDQGERRNRIJDPHWKHRU\ZLWKHFRQRPLFDSSOLFDWLRQV
7KH G\QDPLF JDPHV KDYH EHHQ VWXGLHG E\ )OnP    DQG
 DQG )OnP	 =DFFRXU  7KH UHVHDUFK SUHVHQWHG LQ WKLV SDSHU LV
EDVHGRQD VLPLODU DSSURDFK LQ WKH VHQVH WKDW WKHGHFLVLRQV DUHFRQWLQXRXVO\
DGMXVWHG ,Q WKLV WKHVLV KRZHYHU WKH GHFLVLRQV FRQFHUQ PL[HG VWUDWHJ\
IUHTXHQFLHVQRWRXWSXWYROXPHVDQGSULFHVGLUHFWO\/RKPDQGHUVWXGLHG
WKHG\QDPLFVDQGQRQFRRSHUDWLYHGHFLVLRQVLQVWRFKDVWLFPDUNHWVZLWKDSXOS
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ULVNLVDOVRDQLPSRUWDQWIDFWRU)XWXUHUHVHDUFKVKRXOGFRQWDLQERWKSULFHDQG
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$FNQRZOHGJPHQWV
)LUVW RI DOO , ZRXOG OLNH WR H[SUHVV P\ JUHDWHVW DQG PDLQ WKDQNV WR P\
VXSHUYLVRU3URIHVVRU3HWHU/RKPDQGHU IRUKLVH[FHOOHQW WHDFKLQJDQGJXLGLQJ
+H LQWURGXFHG PH WR WKH ILHOG RI IRUHVW HFRQRPLFV DQG LQ SDUWLFXODU WR WKH
RSWLPL]DWLRQ DQG JDPH WKHRU\ +LV FRQVWDQW HQFRXUDJHPHQW JUHDW SDWLHQFH
YDOXDEOHGLVFXVVLRQVDQGFRPPHQWVHQVXUHWKHDFFRPSOLVKPHQWRIWKLVWKHVLV

, WKDQN DOO RI P\ FROOHDJXHV DW WKH 'HSDUWPHQW RI )RUHVW (FRQRPLFV IRU
FUHDWLQJDQLFHZRUNLQJDWPRVSKHUH6RPHRIP\FROOHDJXHVSDWLHQWO\UHDGWKH
ILUVWYHUVLRQRIP\SDSHUVDQGKHOSHGPHWRLPSURYHWKHTXDOLW\RISDSHUVE\
SURYLGLQJ YDOXDEOH FRPPHQWV DQG GLVFXVVLRQV WKHVH DUH 3HLFKHQ *RQJ
7RPP\/XQGJUHQ:HQFKDR=KRX<LQJIX;LHgUMDQ)XUWHQEDFKDQG5XQDU
%UlQQOXQG

6SHFLDOWKDQNVWR3URIHVVRU%HQJW.ULVWU|PWKHKHDGRIWKHGHSDUWPHQWIRUKLV
VXSSRUWLQJLQPDQ\ZD\V+HDOVRUHDGWKHLQLWLDOYHUVLRQRIWKHWKHVLVDQGJDYH
PHWKHPRVWYDOXDEOHFRPPHQWV, WKDQN2OD&DUOHQIRUKLVJUHDWKHOSRQWKH
FRPSXWHUDIIDLUDQGDOVRUHDGLQJWKHILUVWYHUVLRQRIP\WKHVLV,WKDQN6ROYHLJ
(GLQWKHVHFUHWDU\RIWKHGHSDUWPHQWIRUKHUJUHDWKHOSLQPDQ\DVSHFWV

,ZRXOGOLNHWRWKDQN'U0LFKDHO2EHUVWHLQHUDW WKH)RUHVWU\3URJUDPRIWKH
,QWHUQDWLRQDO,QVWLWXWHIRU$SSOLHG6\VWHPV$QDO\VLV,,$6$LQ$XVWULDIRUKLV
YDOXDEOHFRPPHQWVDQGGLVFXVVLRQVZKHQWKHDXWKRUSDUWLFLSDWHGLQWKH<RXQJ
6FLHQWLVW6XPPHU3URJUDP<663LQDW,,$6$0\VWXG\LQ,,$6$ZDV
ILQDQFHG E\ WKH 6ZHGLVK 5HVHDUFK &RXQFLO IRU (QYLURQPHQW $JULFXOWXUDO
6FLHQFHVDQG6SDWLDO3ODQQLQJ)250$6
, JUDWHIXOO\ DFNQRZOHGJH WKH ILQDQFLDO VXSSRUW IURP WKH ,UDQLDQ0LQLVWU\ RI
6FLHQFH5HVHDUFK	7HFKQRORJ\GXULQJP\3K'VWXG\LQ6ZHGHQ
*UHDWHVWWKDQNVJRWRP\SDUHQWVIRUWKHLUQHYHUHQGLQJORYHDQGVXSSRUWLQJPH
LQPDQ\ZD\V0DQ\WKDQNVJRWRP\EURWKHUVDQGVLVWHUVIRUVXSSRUWLQJDQG
HQFRXUDJLQJPHLQP\HIIRUW

